Signaling pathway of nitric oxide-induced acrosome reaction in human spermatozoa.
Nitric oxide (NO) has been recently shown to modulate in vitro motility, viability, the acrosome reaction (AR), and metabolism of spermatozoa in various mammalian species, but the mechanism or mechanisms through which it influences sperm functions has not been clarified. In human capacitated spermatozoa, both the intracellular cGMP level and the percentage of AR-positive cells were significantly increased after 4 h of incubation with the NO donor, sodium nitroprusside (SNP). SNP-induced AR was significantly reduced in the presence of the soluble guanylate cyclase (sGC) inhibitors, LY83583 and ODQ; this block was bypassed by adding 8-bromo-cGMP, a cell-permeating cGMP analogue, to the incubation medium. Finally, Rp-8-Br-cGMPS and Rp-8-pCPT-cGMPS, two inhibitors of the cGMP-dependent protein kinases (PKGs), inhibited the SNP-induced AR. Furthermore, SNP-induced AR did not occur in Ca2+ -free medium or in the presence of the protein kinase C (PKC) inhibitor, calphostin C. This study suggests that the AR-inducing effect of exogenous NO on capacitated human spermatozoa is accomplished via stimulation of an NO-sensitive sGC, cGMP synthesis, and PKG activation. In this effect the activation of PKC is also involved, and the presence of extracellular Ca2+ is required.